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the  BCI  up  to  almost  a  year  ahead  and  satisfactory  predictors  by  up  to  2  years 


















also  for  the  euro  area.  Over  the  past  few  decades  a  whole  class  of  new  “model  based” 




and  have  meanwhile  a  long  tradition.  While  the  “model  based”  indicators  are  more 
appealing from an econometric point of view, the “non‐model based” indicators feature by 
their simplicity and good performance. A comparison of indicators from both classes for the 
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partsȱ ofȱ theȱ economyȱ andȱ differentȱ dataȱ sourcesȱ isȱ exploitedȱ whichȱ shouldȱ alsoȱ helpȱ inȱ
enhancingȱtheȱrobustnessȱofȱtheȱindicator.ȱTheȱALIȱisȱaȱunȬweightedȱaverageȱofȱtheȱincludedȱ
leadingȱseries:ȱtenȬyearȱgovernmentȱbondȱyield,ȱstockȱprice,ȱUSȱunemploymentȱrate,ȱrealȱM1,ȱ
Germanȱ ifoȱ expectationsȱ indicator,ȱ buildingȱ permitsȱ granted,ȱ consumerȱ confidence,ȱ
economicȱsentiment,ȱandȱPMIȱnewȱordersȬstocksȱratio.ȱȱ
Theȱthreeȱmainȱfindingsȱofȱtheȱstudyȱcanȱbeȱsummarisedȱasȱfollows.ȱFirst,ȱourȱreferenceȱseriesȱ
forȱ theȱ euroȱ areaȱ businessȱ cycle,ȱ i.e.ȱ theȱ cyclicalȱ standardisedȱ deviationȱ fromȱ trendȱ ofȱ





predictingȱ theȱ futureȱ developmentsȱ ofȱ theȱ euroȱ areaȱ businessȱ cycleȱ upȱ toȱ 2ȱ yearsȱ aheadȱ
duringȱtheȱ2008/2009ȱrecessionȱandȱfollowingȱrecoveryȱconfirmsȱtheseȱfindings.ȱItȱalsoȱshowsȱ
thatȱtheȱALIȱisȱrevisedȱmuchȱlessȱthanȱtheȱBCI,ȱwhichȱisȱanotherȱfavourableȱpropertyȱofȱtheȱ






















business  cycle  indicators  has  emerged  (Marcellino  (2006)).  These  indicators  are  generally 
either derived from dynamic factor models or Markov switching models and there are also 
combinations  of  the  two.1  In  dynamic  factor  models  the  business  cycle  is  generally 
represented by the common component of the included series. Applications for the euro area 
are  the  regularly  published  monthly  coincident  business  cycle  indicator  “Eurocoin” 


























areȱ widelyȱ appliedȱ byȱ businessȱ cycleȱ analystsȱ inȱ theirȱ assessmentsȱ ofȱ theȱ conjuncturalȱ
outlookȱforȱaȱlargeȱnumberȱofȱcountries.ȱTheseȱindicatorsȱextractȱtheȱbusinessȱcycleȱsignalsȱ
fromȱ aȱ numberȱ ofȱ preȬselectedȱ seriesȱ whichȱ areȱ usuallyȱ combinedȱ byȱ relativelyȱ simpleȱ
weightingȱ schemes.ȱ Whileȱ theȱ “modelȱ based”ȱ indicatorsȱ areȱ moreȱ appealingȱ fromȱ anȱ
econometricȱpointȱofȱviewȱasȱtheyȱareȱembeddedȱinȱanȱencompassingȱstatisticalȱframework,ȱ
theȱ “nonȬmodelȱ based”ȱ indicatorsȱ featureȱ byȱ theirȱ simplicityȱ andȱ goodȱ performance.ȱ Aȱ
comparisonȱofȱindicatorsȱfromȱbothȱclassesȱforȱtheȱUSȱinȱfactȱshowsȱthatȱtheȱsimplerȱ“nonȬ
modelȱbased”ȱindicatorsȱperformȱbestȱinȱaȱpracticalȱapplicationȱ(Marcellinoȱ(2006)).ȱȱ
Forȱ theȱ euroȱ area,ȱ itȱ isȱ neverthelessȱ toȱ sayȱ thatȱ alsoȱ moreȱ thanȱ oneȱ decadeȱ afterȱ theȱ
introductionȱofȱtheȱeuroȱandȱtheȱcommonȱmonetaryȱpolicyȱinȱtheȱcountriesȱformingȱtheȱeuroȱ
area,ȱexperiencesȱwithȱtheȱtraditionalȱ“nonȬmodelȱbased”ȱbusinessȱcycleȱleadingȱindicatorsȱ



























smallȱ bundleȱ ofȱ economicȱ seriesȱ forȱ whichȱ leadingȱ indicatorȱ propertiesȱ concerningȱ theȱ















selectedȱ series.ȱ Inȱ theȱ indicatorsȱ fromȱ theȱ OECD,ȱ DNBȱ andȱ Ruaȱ andȱ Nunesȱ (2005)ȱ theȱ



































thoughȱ qualitativeȱ inȱ natureȱ inȱ contrastȱ toȱ theȱ earlierȱ mentionedȱ shortȬtermȱ forecastingȱ
models,ȱshouldȱhelpȱinȱsettingȱtheȱpathȱoverȱtheȱremainingȱhorizon.ȱAlsoȱtheȱALIȱisȱdesignedȱ








Working Paper Series No 1246
September 2010
The  structure  of  the  rest  of  the  paper  is  as  follows.  Section  2  explains  the  details  of  the 
methodology  applied  to  derive  the  euro  area‐wide  leading  indicator  ALI  as  well  as  a 
reference business cycle indicator which is used as benchmark to assess the performance of 
the leading indicator. Section 3 presents the empirical results. In this section, first the selected 







The  prerequisite  for  the  development  of a  leading  indicator  for  the  business  cycle  is  the 
availability  of  a  reference  business  cycle  indicator  which  serves  as  a  benchmark  for  the 
leading indicator. The construction of this business cycle indicator strongly depends on the 
definition  of  the  business  cycle  that  is  applied.  The  literature  traditionally  distinguishes 
between two main definitions of the business cycle. In the earliest definition of the business 
cycle, the so called classical cycle, the business cycle was defined in terms of the level of GDP 






















Thisȱ predestinesȱ GDPȱasȱ theȱ variableȱ underlyingȱ theȱ businessȱ cycle.ȱ Theȱ NBERȱ Businessȱ






















indicatorȱ wouldȱ showȱ theȱ sameȱ measuredȱ leadȱ timeȱ withȱ respectȱ toȱ ourȱ businessȱ cycleȱ
indicatorȱasȱthoseȱofȱtheseȱinstitutionsȱtoȱtheirs,ȱitȱmightȱexceedȱtheȱactualȱleadingȱindicatorȱ
propertiesȱ ofȱ theȱ indicatorsȱ ofȱ theseȱ institutions.ȱ Theȱ OECDȱ indicatedȱ aȱ leadȱ timeȱ ofȱ itsȱ
indicatorȱtoȱitsȱreferenceȱseriesȱbyȱbetweenȱ6ȱandȱ9ȱmonths,ȱtheȱDNBȱindicatorȱleadsȱbyȱ9ȱ13
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Oneȱ issueȱ toȱ payȱ particularȱ attentionȱ toȱ isȱ theȱ endȬpointȱ problem.ȱ Thisȱ problemȱ arisesȱ








avoidȱ extrapolationȱ completely.ȱ Notwithstandingȱ theseȱ differencesȱ inȱ aȱ technicalȱ and/orȱ








subjectiveȱ exercise.ȱ Aȱ moreȱ transparentȱ andȱ flexibleȱ filterȱ methodȱ isȱ theȱ twoȬsidedȱ HPȬ
approach.ȱTheȱHPȬfilterȱonlyȱeliminatesȱtheȱlowȱfrequenciesȱ(underlyingȱtrend)ȱfromȱaȱtimeȱ
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ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ




trend),ȱ asȱ isȱ doneȱ byȱ theȱ HPȬapproach,ȱ butȱ alsoȱ theȱ highȱ frequenciesȱ (shortȬrunȱ noisyȱ











(2005)ȱ applyȱ theȱ sameȱ filter.ȱ Theȱ Dutchȱ Centralȱ Planningȱ Bureauȱ (seeȱ Kranendonkȱ etȱ al.ȱ
(2004))ȱhasȱswitchedȱfromȱtheȱPATȬfilterȱtoȱtheȱCFȬfilter,ȱwhereasȱtheȱOECDȱ(seeȱNilssonȱandȱ
Gyomaiȱ(2009))ȱhasȱreplacedȱtheȱPATȱmethodologyȱbyȱaȱdoubleȱHPȬfilterȱ(oneȱHPȬfilterȱforȱ
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indicator  to  be  informative  for  the  horizon  that  goes  beyond  that  of  the  short‐term 
forecasting  models.  The  effective  lead  time  takes  into  account  the  relative  publication 
lags/leads of the variables with respect to the chosen business cycle variable. Similar to den 
Reijer (2007), in a sequential selection process candidate leading series (LS) are sequentially 
removed  from  a  full  candidate  set  of  leading  series  when  they  don’t  fulfil  the  criterion 
function,  as  expressed  in  equation  (5),  with ρ  the  correlation  coefficient,  and  l  (l*)  the 
(optimal) lead horizon.   
 ly economical LS LS stable and l LS BCI LS j i l t t
* * * * 5 6 . 0 ) , ( arg                (5) 
 Of  the  three  criteria  the  first  two  are  statistical  criteria  based  on  a  dynamic  correlation 
analysis and the third criterion is more of an economic nature taking expert knowledge into 
account. Assuming the requested lead of at least 5 months, the first criterion postulates that 
the  appropriate  series  have  to  lead  the  reference  business  cycle  well  as  measured  by  a 





correlation  analysis  between  the  potential  leading  series and  the  business  cycle indicator 
Area‐wide Leading Indicator (ALI)  17
ECB








In  the  second  step  the  selected  best  performing  leading  series  have  to  be  combined 
appropriately  to  form  the  ALI.  To  that  aim  the  series  are  first  shifted  according  to  their 
average lead times with respect to the business cycle indicator and then weighted together to 
the  ALI.  The  literature  proposes  different  weighting  schemes  derived  from  principal 
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identifiedȱ byȱ theȱ CEPRȱ forȱ theȱ periodȱ sinceȱ 1970ȱ whichȱ alsoȱ underlinesȱ theȱ generalȱ
functioningȱofȱtheȱindicator.ȱTheȱCEPRȱbusinessȱcycleȱdating,ȱadmittedly,ȱinȱcontrastȱtoȱtheȱ































CEPR recessions CEPR slow growth period
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CEPR recessions CEPR slow growth period
Industrial production  Real GDP
 
















sample  periods.  The  final  column  provides  more  detailed  comments  on  the  selection 
decisions.  20
ECB


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































governmentȱ bondȱ yield.ȱ Theȱ stockȱ priceȱ indexȱ andȱ theȱ USȱ unemploymentȱ rateȱ showȱ





Economically,ȱ theȱ nominalȱ longȬtermȱ interestȱ rate,ȱ beforeȱ 1999ȱ theȱ Germanȱ oneȱ asȱ mostȱ
reliableȱmeasureȱofȱtheȱriskȬfreeȱlongȬtermȱinterestȱrate,ȱreflectsȱtheȱbondȱmarketȱinvestors’ȱ
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moreȱthanȱ7,000ȱbusinessesȱinȱGermanȱindustryȱandȱtradeȱareȱaskedȱtoȱgiveȱtheirȱbusinessȱ







BCIȱ inȱ Tableȱ 2ȱ showsȱ thatȱ theȱ inclusionȱ ofȱ theseȱ additionalȱ twoȱ variablesȱ increasesȱ theȱ
correlationsȱofȱtheȱindicatorȱwithȱtheȱBCIȱrelativeȱtoȱtheȱpreviousȱcompositeȱindicatorȱoverȱallȱ
sampleȱperiodsȱexceptȱaȱslightȱdeteriorationȱoverȱtheȱshorterȱsampleȱstartingȱinȱ1999.ȱȱ





housingȱ marketȱ andȱ residentialȱ investment,ȱ whichȱ areȱ importantȱ forȱ theȱ businessȱ cycleȱ
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andȱ EUȬwideȱ standardisationȱ ofȱ theȱ surveyȱ method.ȱ Opinionȱ surveysȱ attractȱ mediaȱ andȱ




fiveȱ confidenceȱ surveysȱ forȱ theȱ followingȱ sectors:ȱ industryȱ (weightȱ 40%),ȱ servicesȱ (30%),ȱ
consumersȱ (20%),ȱ constructionȱ (5%)ȱ andȱ retailȱ tradeȱ (5%).ȱ Inȱ termsȱ ofȱ forecastȱ abilityȱ forȱ
economicȱ activity,ȱ theȱ ESI,ȱ albeitȱ constructedȱ inȱ aȱ ratherȱ adȱ hocȱ way,ȱ isȱ similarȱ toȱ moreȱ


















Composite leading series Sample period
1960-2007 1970-2007 1980-2007 1985-2007 1999-2007
Ten-year government bond yield & stock price & US unemployment rate 0.82 0.83 0.81 0.79 0.92
Additional real M1 & German ifo expectations 0.89 0.85 0.85 0.91
Additional building permits 0.85 0.86 0.92
Additional consumer confidence & economic sentiment indicator 0.88 0.93






























Tableȱ 3:ȱ Leads,ȱ publicationȱ lagsȱ andȱ effectiveȱ leadsȱ ofȱ theȱ cyclicalȱ componentsȱ ofȱ theȱ
indicatorsȱincludedȱinȱtheȱALIȱwithȱtheȱBCIȱ(inȱmonths)ȱ
Lead on BCI Publication lag Effective lead BCI 
Ten-year government bond yield 24 1 25
Stock price index 6 1 7
US unemployment rate 5 1 6
Real monetary aggregate M1 11 2 11
German ifo expectations 8 1 9
Building permits 13 5 10
Consumer confidence 5 1 6
Economic sentiment indicator 5 1 6
PMI manufacturing new orders-stocks ratio 9 1 10
Industrial production excluding construction - 2 - ȱ27
ECB
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An overview of the developments across the nine leading components underlying the ALI is 
provided  by  the  ALI  business  cycle  tracer  (see  Chart  4).  The  ALI  business  cycle  tracer 
reviews  the  levels  and  monthly  changes  of  the  nine  components  at  a  point  in  time.  It 
highlights that the majority of the components projected a further cyclical improvement for 
March 2010, but signal a level of activity still significantly (one standard deviation or more) 
below  the  trend.  Eight  out  of  the  nine  leading  series  indicated  a  recovery  stage  of  the 
business cycle for March 2010. Noteworthy is that the business cycle signal for March 2010 















-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Stock price index (6-month lead) Long-term interest rate (24-month lead, inverted)
US unemployment rate (5-month lead, inverted) Real M1 (11-month lead)
German IFO business expectations (8-month lead) Building permits (13-month lead)
Economic sentiment (5-month lead) Consumer confidence(5-months lead)
PMI order-stocks ratio (9-month lead)
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Leading indicator Leading series Lead on BCI Effective lead Regression of ALI on Regression of BCI on
in months  in months long(er)-term ALI long(er)-term ALI
Adjusted R
2 S.E. Adjusted R
2 S.E.
ALI All nine 5 6 0.879 0.348
Longer term ALI 1  Six, ALI without US unemployment rate, consumer confidence and economic sentiment 6 7 0.991 0.087 0.847 0.392
Longer term ALI 2 Five, Longer term ALI 1 without stock price index 8 9 0.981 0.128 0.806 0.440
Longer term ALI 3 Four, Longer term ALI 2 without German ifo expectations 9 10 0.973 0.153 0.795 0.453
Longer term ALI 4 Two, Longer term ALI 3 without building permits and PMI orders-stocks ratio 11 11 0.877 0.327 0.703 0.545
Long-term ALI One, Longer term ALI 4 without M1 24 25 0.787 0.431 0.656 0.587ȱ

























permitsȱ andȱ PMIȱ manufacturingȱ orderȬstocksȱ ratio,ȱ shouldȱ provideȱ reliableȱ informationȱ
concerningȱtheȱfurtherȱmovementsȱofȱtheȱALIȱandȱextendsȱtheȱleadingȱindicatorȱpropertiesȱ
withȱ regardȱ toȱ theȱ BCIȱ toȱ 9ȱ monthsȱ (10ȱ monthsȱ effectiveȱ lead).ȱ Extensionsȱ beyondȱ thatȱ












May-98 May-99 May-00 May-01 May-02 May-03 May-04 May-05 May-06 May-07 May-08 May-09
ALI LT-ALI 1 LT-ALI 2
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upȱtoȱlongerȬtermȱALIȱ3,ȱupȱtoȱlongȬtermȱALI)ȱareȱappropriatelyȱmarkedȱbyȱtheȱdifferentȱ
coloursȱ inȱ theȱ STEPȬALIȱ (seeȱ Chartȱ 6).ȱ Theȱ informationȱ basedȱ onȱ theȱ completeȱ ALIȱ isȱ
depictedȱ inȱ greenȱ (5ȱ (6)ȱ monthsȱ (effective)ȱ lead)ȱ (denotedȱ ALI),ȱ theȱ indicationsȱ fromȱ theȱ





























CEPR recessions CEPR slow growth period ALI
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4  Real‐time analysis around the crisis 
4.1   ALI’s predictions of the 2008/09 recession and recovery 
In the above ex post analysis the ALI has proved a reliable leading indicator for the euro area 
















































mayȱ beȱ revisedȱ whileȱ theȱ fullȱ informationȱ underlyingȱ theȱ BCIȱ (industrialȱ productionȱ

















(a) February 2007 (e) February 2008 (i) February 2009
(b) May 2007 (f) May 2008 (j) May 2009
(c) August 2007 (g) August 2008 (k) August 2009


























































































































period,  however,  only  the  trend  restored  composite  leading  indicator  for  the  euro  area, 
making a fair comparison difficult. Chart 8 (b) shows that both leading indicators projected a 
slowdown  in  the  period  between  November  2007  and  November  2008.  The  OECD  CLI 




the  ALI,  and  confirmed  these  signals  thereafter.  In  November  2009  the  OECD  CLI  was, 
however, not only upward sloping, as was the ALI, but also already above trend growth. The 
OECD  CLI  signalled  in  November  2009  thus  for  the  euro  area  an  expansion  early  2010, 
whereas the ALI indicated an ongoing recovery. The November 2009 OECD press release 
states that the observed expansion signal should be interpreted with caution. The expected 
improvement  in  economic  activity  relative  to  long‐term  potential  levels  can  be  partly 



























OECD 2007 02 (LHS) OECD 2007 05 (LHS) OECD 2007 08 (LHS)




















OECD 2007 11 (LHS) OECD 2008 02 (LHS) OECD 2008 05 (LHS)
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4.3   Long(er)‐term ALI’s predictions of the recession and recovery 
Given the very good performance of the ALI in real time, it is interesting to see whether also 
the  STEP‐ALIs  (i.e.  the  ALI  plus  the  longer‐term  ALI  and  the  long‐term  ALI)  based  on 
subsets of the leading components of the ALI with longer lead times provide reliable signals 
for  the  developments  in  the  ALI  and  BCI  in  real‐time  and  have  therefore  predicted  the 
2008/09 recession and recovery even earlier.  
We start the extended real‐time analysis with the STEP‐ALI that extends up to the longer‐
term  ALI  which  has  proved  a  very  reliable  leading  indicator  for  the  ALI  in  the  ex  post 
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non‐cyclical.  The  applied  minimum  and  maximum  length  of  a  cycle  are  2  and  10  years, 





the  leading  series  is  ensured  in  the  selection  process  to  guarantee  that  information  from 
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